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EXECUTIVE SUMMARY
Overvaew. Tins proposal addresses two CALFED water quality focused actions for the

Sacramento River, San Joaquin River, and the Delta: 1) to perfom~ toxicity testing, identify toxic
agents in toxic samples (e.g., Toxicity Identification Evaluatiot~s), and develop toxicity testing
methotls using Delta species; and, 2) to develop a monitoring strategy to estimate pesticide use
by watershed, both as reported to Department of Peshcide Regulation and unreported use. While
those two focused actions contain distinct components, both wilt be efficiently addressed in an
integrated study that focuses on the identification of which contamanams, including postieides.
are most likely to be impacting chinook salmon and another hnportant fish spec~e~, probably
delta smelt. Direct impacts to fish life stages and to their resident prey species will be studied
The proposed study uses an adaptive approach beginning with extensive review and analysis of
existing data, f~,llm,ved by laboratory studies filling specific toxicological data gaps. developmenl
of pesticide measurement ~lctbods. and a set of field studies to verify laboratory results and to
demonst~ate any contaminant impacts. The main products oftt% study will be an assessment of
the potential fo~ contaminant effects on salmon and delta smelt and a set of guidelines thr thmre
pesticide monitoring. This project will be conducted by an outstanding mditidisciplinacy team
scientists advised by an external Project Advisory. Committee composed of CALF~D. agency,
and stakeholder representatives, and other appropriate scientists.

Background. Modifications of’the Sacramento and San Joaquin Rivers and the Bay-Delta
estuary along with less noticeable changes in the cheroJcal composition of surface waters, are
believed to be responsible for documented declines in the region’s historically diverse and
abundant aquatic species. A critical function of the Bay-Delta ecosystem is the link it provides
between spawoing and feeding grounds for chinook salmon, and as habitat for delta smell both
federally listed species. Thgse fish require adequate Delta water quality for their growth,
reproducfiOnw and development and to support their invertebrate prey populations.

Over the past 10 years, Delta waters have frequently exhibited acute toxicity to sensitive.
non-resident aquatic invertebrates. At the same time, numerous studies have shown dectia~es Ul
resident invertebrate populations, coinciding with increased use of these pesticides throughout
the watershed, abandoned mine waste discharges, and increased contarrdnation from stormwater
runoff. However, no coraprehensive studies have been conducted to investigate the relationships
between ~creased contamination, fish and resident prey species declines.

Proposed Proiect. This study addresses aspects of CALFED Ecosystem Restoration Program
Goal 1, Restoration of Threatened and Endangered Species, and Goal 6. Aquatin Toxicity.
Contamination has been identified as a probable stressor that could affect the restoration of
spring and fall run chinook salmon and delta smelt, and is ~e focus of the proposed study.

The proposed study has two objectives:
1 ) Assess the potential for contaminant effects (including pesticides) on spnng and fall ~n

chioook salmon and another important resident fish (probably delta smelth aud on the
resident invertebrates that are major prey for the l if~: stages of those fish

2) Identify and priodtize potentially problenaatic pesticides and develop guidelines for future
mor~itoring tff pesticides and subsequent interp~etation of the monitoring data.

The proposed project will be conducted in four Phases, each consisting of several Tasks. over
a three year period. Each phase will use information gained from the preceding Tasks in an
adaptive fashion. Therefore, it is not possible to detail all of the work that ~vill be done at this
time, particularly in the last two Pha~es.
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Phase I includes a single Task, a COulprehensive review of existing information about fish
diets, contaminant concentrations, and toxicity to fish and thdir prey that will result in a report
that summarizes and synthesizes that information and identifies crihcal darn gaps.

Phase II includes four Tasks diat compose a series of studies to fill darn gaps. Toxicity
testing of unknown pesticides a National Marine Fisheries Service study of salmon diets and
tissue contamination ~vill he cmnplcted, and sampling and analyses of sediment contamination in
the Delta will be conducted to provide new information that is not currently available. The results
from Phase 1 and Phase II activities will be used in an interim assessment of the critical
contaminants, fish prey species, and habitats and times to provide focus to the next phase. The
interim assessment and information will be made available on a GIS based web site for wide
spread access.

Phase IlL Information from previous phases will be used to design and conduct six
laboratory and field study Tasks that will investigato ti~e of effects of selected contaminants on
selected fish prey species (inchidmg pulse and conlbined effects), toxicant identification and
bioavallability, resident species sensitivity, and in situ effects of contaminants on fish prey,
providing field verkfication of laboratory toxicity results. The field studies represent a
particularly important component of this project that will attempt to demons trate actual linkages
between contaa~Jnants and fish prey.

Phase IV wil! be an integrated, comprehensive, assessment of the potential for direct
contaminant effects on chinook salmon and delta smelt life stages and their prey species,
including an assessment of the potential for food Iimitadon due to toxic effects. It wilt provide
specific guidelines for reducing the risk of contaminant impacts on key fish and prey populations.
We will also produce guidelines for measurement and toxicity testing for pesticides in future
monitoring programs, such as CMARP.

The proposed project will benefit the Bay-Delta ecosystem by identifying specific
contaminants that pose the highest risk to successful salmon and delta smelt restoration activities.
K~owledge of specific contaminams, and the most likely mechanisms of exposure, d~se, and

eftkcts of fish and their pray will provide focus for management actions to reduce or mitigate
sources of those contmnniants in specific habitats and times.

The major strengths of this proposal are the use of laboratotj~ and field studies to understand
contaminant effects and the mulddisciplinary team of nationally recognized Principal
Invastigarors (PIs) with local expertise in chemistry, toxicology, ecology, and salmon biology.
The PIs have been actively hivoIved in CALFED progrmns, ms well as other important Bay-Delta
programs. Major components of this study have undergone extensive review by the Inter,agency
Ecological Program’s Contantinant Project Work Team. The PIs will formally interact with an
external Project Advisory Committee to ensure rigorous project oversight and approval of study
designs adapted to achieve project objectives. The project will be conducted under a detailed
quality assurance project plan based on those used in other major prograrr~s in the region.

The study cost is $2,495,770 over three years. Matching funds may be available from
several smlrces (pesticide manufacturers, California Urban Water Agencies), and in-kind services
from several sources have been identified (Delta Keeper, RiVlP~ USGS). This cost for the
proposed studies are commensurate with the need for a comprehensive integrated project capable
of providing the information necessary to adequately assess contaminant risks to key Delta
species. No such project have been conducted, and we present an opportunity to produce that
information, critical to the success of CALFED and ecosystum restoration in the Bay-Delta.

2

I --01 9058
1-019058



PROJECT DESCRIPTION
Proposed Scope of Work. This project addresses two integrally-linked Water Quality

F~cused Actions identified in the Proposal Solicitation Package (PSP): one to perform toxicity
testing, identify toxic agents in toxic samples (e.g., Toxicity ldentificati(m Evaluations), and
develop texici~ testing methods using Delta species, and the other to develop a monitoring
strategy to estimate pesticide use by watershed, botti as reported to Department of Pesticide
Regulation and umeported use.

The proposed study has two objectives:
1) Assess the potentiaI for contanainant effects (including pesticides) ca spring and fall run

chinook salmon and another imporlant resident fish (probably delta snre2t), and on the
resident invertcbcatcs that are major prey for the life stages ~Jf those fish.

2) Identify and priuritize potentially problematic pesticides and develop guidelines for future
monitoring of pesticides and subsequent interpretation of the monitoring data,

The study is organizad inlo four sequeatisi Phases, each with several Tasks. This structure
allows f~r ~he implementation of an adaptive project management strategy whereby the
development of new information modifies and focuses aubaequant study tasks. As inch, and due
to space limitations, detailed study plans are not included, but will be prepared and approved by
the proposed Project Advisory Committee (see Monitoring and Data Collection).

Phase 1: Review of Existing lnJbrmation
Task 1. Review and Synthesize Existing Information. The results of monitoring,

previous studies, aad the scientific literatare will be reviewed to obtain information about 1) the
n ature, concentrations, and toxicity of pesticides and other contaminants, 2) potentialiy
problematic pesticides, including those that are currently unmonitoredi This effort will utilize
DPR’s Pesticide Use Report Database, but will .also take into account unreported use. 3) the
transport, fate, and effects of the pesticides and other contaminants identified above, 4) the diets
and feeding of salmon and one other important resident fish kdelta smelt wi2] probably be
targeted, but depending on the information obtained, we nmy choose another species).
Infot~tiou on food lirmtation, distributions of prey and the various fish life stages at different
times in the Bay-Delta, and their sensitivity to contanunants will be obtained.

Phase II: Fill Existing ln)brmation Gaps
Task 2. Determine Basic Toxicity Inlbrrnatlon for Undocumented Contaminants. It is

expected that there may be little, if any, information regarding toxicity to aquatic organism~ for
naany of the pesticides identified in Task 1. ToxiciW teats using standard EPA test species wili
be performed for those contaminants lacking i~formation, m order to determine d~e relative
toxicity of contan~inants kziown to be used in the watersheds. This inibmaatinn will then be used
to prinritize contaza~Jnants in tcrt~ of their potential effects on Delta species.

Task 3. Characterize Salmon Diets and T~asue Con ’tamination. Out-rmgratmg juvenile
ctfinook salmon have been collected at locations spanNng the San Francisco Estuary from 1995-
1998 by the National Marine Fisheries Sen, ice. Considerable data have been generated l’rom
these samples; however, characterization of conlaminant and stomach content data have not been
completed due to liraited resources. Those analyses will be completed to generate new- and
valuable information which will elucidate cnntanfinant levels in the fish and their food
organisms, where contaminant sources tecta- within the Estuary, and whether these contaminant
levels are potentially harmful to juvenile salmon and~or to theLr food resource.~.
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Task 4. Characterize Sediment Contamination and Toxicity in the Delta. Sediment
contamination and toxicity are currently being assessed in ~e lower Sacramento River and in San
Francisco Bay. However, there is very little infnrmation about contaminanon and]or toxicity of
sediments in the Deita. Samples will be analyzed tbr contort’fluent concentrations an sediments
(bulk and porewater) and, where possible, screened against existing sediment quality guidelines.
ambient water quality criteria, and other known effects thresholds. Sediment bioassays and
benthic commtwSty data (from DWR) will also be used to identify where concentrations may be
affecting organisms.

Task 5. Identificafion of Contaminants, Species, and Habitats At-Risk. Based upon the
information developed in Phase I and 17 of this study, we will conduct an interim assessment ~ala
Bennett, 1996) to 1) ider~tify contaminant~, including pesttclaes most l~kely to be adversely
impacting aquatic organisms, particularly salmon and delta smelt and their prey, 2) a ranked list
of resident invertebrates that are important prey items that may be adversely Impacted by
contaminants, 3) a ranked list of specific habitats with the ecos3 stem that are "at-risk" to adverse
contaminant impacts. That information will be put into a GIS-based world wide web site, and
will be used to guide the Tasks in Phase iii.

Phase [11." Generate New Information
Task 6. Develop and Evaluate Tnxleity Identification ]Evaluation (TIE) Methodology.

TI~ procedures to identify previously uncharacterized contaminants (pesticides) in toxic samples
of ambient water and sediment will be developed and validated The TIE procedures will utilize
published EPA Ptiase i, i1 and LII TIE methods as guidance. L’2 conjunction with Task 7. TIE
procedures will be designed to identify the bioava~lable fraction of the contarodnant. The TIE
procedures will be validated with selected priority resident species in intra-laboratory testing.

Task 7. Determine Factors Affecting the Bloavailability of Key Pesticides. The
measurement of pesticides in water samples typically includes fractions sorbed to coLtoids and/or
dissolved organic carbon, whether er not the sorbed chemical is actually avadlable to aquatic
organisms. Sorption of chemicals to organic matter will be evaluated in laboratory studies to
deterzrfine their bioavailability with varying concentrations and types of natural organic matter.
A combination of phase separation methods, bioassays, and chemical analyses will be used te
quantify the bioavailable fraction.

Task 8. Develop Toxicity Testing Methods and Toxicity Information lbr Resident Delta
Species. Acute and (sub-)chronic toxicity tests of contaminants identified in Task 5 will be
conducted on relevant earIy life stages of salmon and delta smelt, zooplankton species, and/or
benthic invertebrate specie~ (identified in Tasks 1, 2, and 5). Sub-ctwonJ.c exposures wiLI
incorporate sublethal endpeints (e.g., development and growth) where practacal. Each chrnmc
exposure will be duplicated to verify toxic response to each cuntarmnant tested.

Task 9. Effects of Pulses of Contaminants. Toxicity information for most contanunants ~s
based on tests conducted using constant exposure concentrahous during a fixed time period.
Toxicity tests wi!l be conducted on priority species using purses of contanfinants of concern.
Appropriate ambient exposure profiles for each of the contaminants of concern will be
determined using monitorthg data f~:om key habitats identified in Task 5. above. Appropriate test
species, test duration, and "pulse" characteristics for the toxicity tests will be determined based
on information obtained in Tasks 1 through 8.

Task 10. Determine Interactive Toxicity o1" Contaminants. Toxicity studies will be
conducted to deten~ne if contar~nants-of-concern which co-occur in habitats occupied by

d
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priority species produce non-additi’~’e, additive, or synergtsne toxicity. The interactive toxicity of
the contaminant mixtures to selected test species will be determined. Pairwise comparisons of
interactions will be performed for several different classes of pesticides (e.g., OP pesticides +
carbamates, carbamates + pyrethroids, ere).

Task 11. Field Validation and Experiments of Contaminant Effects on Zooplankton
and Benthos. The purpose of this Task is to verify that contanmnam etti~cts demonstrated in
laboratory studies actually occur in the field, and to link contamination and effects on fish prey
species in the field. Field studies will be conducted at one or more sties expeoted to have
elevated contaminants and/or sensitive resident orga.msms. On-site flow-through bioassays will
be conducted utilizing a mobile laboratory coincident with in *itu field sampling of zooplankton
and benthos at appropriate intervals to reliably relate changes in population response variables to
ambient contaminant concentrations. Contaminant conccmranons will also be measured. This
important study Tas.k will dereonstrate whether pesticides and o/her contaminants are actually
att~cting fish prey species in the surface waters of the Bay-Delta.

Phase IV." Deliverables
Task 12. Assessment of Contaminant Impacts on S’,dmon, Delta Smelt. and their Prey.

The infonrtation from the above Tasks will be used to assess potential adverse effects of specific
contaminants oll salmon, and other key fish species, and/or their food organisms. Assessments
will be based on evidence of where the pray organisms~ fish. and larvae are, when, and to what
ambient concentrations/hey are exposed, whether any exposures could result in biologzcal effects
or accumulation by salmon, or in food limitation due to reductions in their prey t?ore
contaminant effects. Fish prey species, habitats, and times of greatest risk. and contaminants that
pose the greatest risk will be identified. Demographic models of population responses to
contaminants will also be used. Rates from the proposed laboratory studies and existing data on
ambient background effects will be used to estinaate the likely overall effects of contaminants on
the foodweb organisms.

Task 13. Monitoring Guidelines for Pesficides. This task will integrate the infumaafion on
pesticide use patterns, fate and transport, and toxicity, as well as the factors that affect toxicity
such as bioavailabi]ity, effects of pulsed exposures, and interactions between co-occurring
pesticides, *o develop guidelines for appropriate monitoring of pesticides in the ecosystem,
modification of ongoing monitoring programs, and planning for future monitoring programs
(e.g., CMARP). This will include a "ranked" list of pesticides of concern and their
corresponding biologically-relevant detection limits, as well as information with which to
interpret die subsequent pesticide concentration data.

Task 14. Project Management, The technical aspects of this project wili be managed by
the PIs as n comrnittee. One or mere of the PIs will have technical responsibility for each Task
(Table 1). Oversite will be conducted by the proposed Project Advisory Comm2ttee (see
Monitoring Methods). Project administration and contract management, including Task
coordination, reporting, contract management, and accounting, will be conducted at SFEI.

Location and/or Geographic Boundaries of the Proiect. The geographic boundaries of this
project are dictated by the life cycles of salmon and delta smelt. We anticipate that most of the
sampling and field verification studies proposed will occur in the Delta and Northern San
Francisco Bay. Figure 1 shows the generalized geographic location of our study. It includes San
Francisco Bay, the Delta, the Sacramento and San Joaqu~o Rivers, and the anmerous tributaries
that support salmon spawning grounds.

5
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Table 1. Cross-listing of Lead and Participating Inve~, ligatars for each Task.

Lead
Investigator(s) Participant(s)

Investigator By Task(s)

Brian Anderson (BA) 2, g 1, 5, 12

John Hunt (JH) 2, 4, 8 1, 5, 12

Wire Kimmerer (WK) 11, 12 1, 5

Kart~:,n Kulvila (KK) 1, 7, 13 5, 12

Bruce MacFarIane (BM) 3 5, 12

JeffMiller (JM) 6, 9, 10, 11 1, 5, 12

Scott Ogle (SO) 4, 5 1, 12

Bruce Thompson (BT) 1, iI, 12, 14 5, 13

Task By Investigator(s)

Task: 1 BT, KK All

Task 2 BA JH, KK

Task 3 BM BT

Task 4 JH, SO BA, KK

Task 5 SO MI

Task 6 JM, KK SO

Task 7 KK JM

Task 8 BA JH, SO, KK

Task 9 JM KIC SO

Task 10 JM KK, SO

Task 1 1 WK, BT, JM KK

Task 12 BT, WK All

Task 13 KK SO, BT

Task 14 BT
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Figure 1~ Map showing California’s Central Valley and Bay Area watersheds.

The supe~nposed red pol~,~on is the approximate
geographic bouudm3, of the proposed s~tdy.
Coordinaies (deg. rain. see.) are:

SEeomer: 122 19 44, 36 30 ~1
SWeorner:119 29 37, 36 47 18
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ECOLOGICAL/BIOLOGICAL BENEFITS
Primary Ecolo~ical~13iologicai Obiectives. The ect~logical ob3ective of this pro3ect that would

benefh the entire Rivers and Bay-Delta ecosystem are 1) identify specific contaminants that are
most likely to have an effec/on ctfinook salmon and delta smelt lifc stages, and those fish’s prey
species in space and time, and 2) produce detailed guidelines for future pesticide monitoring.

This project will focus on two of the highest pnori~ at-risk fish spectes, spring and fall run
chinook salmon, and probably delta smelt. However. if another important resident fish species ts
found to be more at-risk in our Task 5 interim assessment, we may opt to study it instead of delta
smeIt. We will consider information about acum toxicity to all life stages, but will focus on their
food resources. The study considers afi salmon and delta smelt habitats, but will focus on the
lower Sacramento and San Joaquin Rivers, and the Bay-Delta estuary, important habitats fox
salmon migration attd ~eding, and as the primary delta smelt habitat. We will focus on
contaminants which was identified as a stressors for salmon and delta smelt in the Ecosystem
Restoration Plan wherein toxic substances were considered to be a threat to delta smelt
populations. Elimination of contaminants as a stressor was identified as a Stage l expecrauon
1"or salmon.

It is necessary to identif.v specie contaminants that are most likely related to biological
kmpacts before effective remedial actions can be taken to control or mitigate their sources.
Information about the location and timing of pesticides, or other comanfinunts, and the potential
for exposure of fish and their prey species will benefit CALFED restoration efforts by informing
restoration designs that may minLmize such exposures Improved methods of pesticide
measurement along with information that facilitates the interpretation of those measurements will
benefit future monitoring programs such as CMARP by making the data they produce more
comprehensive and relevant.

This project is needed because current knowledge of potential stressors such as comaminant
concentrations and duration, key Delta species sensitivity, and habitat exposure ~s insufficient to
determine whether restoration efforts will be impeded by contaminant effects on threatened
species. Without specific knowledge in these areas, policies aimed at non-specific and wide-
spread pollution reduction may not be effective. The proposed project will benefit restoration
efforts by allowing managers to include knowledge of contaminants, species, lucation~, and times
into ~eir aqtions in order to provide/he greatest benefit to key Delta fish species and prey
populations.

A secondary benefit ef the proposed study is the advancement of scientific knowledge of
watershed-scale pollution and it~ effects on estuarthe systems. Refinements of chemical
analytical methods for currently unmeasured but widely used pesticides, better fingerprinting of
responsible chemicals in improved toxicity identification evaluations (TrI~M. and a better
understanding ol" ecological interactions among key fish species, their prey orgamsms, and water
qualiVy stressors wilt comribute to our knowledge base.

Conceptual models of the life histories of chi nook salmon and delta smelt developed thruugh
CMARP will be used. to guide this project. This study is designed to evaluate floe general
hypothesis tltat contaminants exist in surface waters at concentrations that have a direct or
indirect adverse effect on salmon and delta smelt, and their invertebrate prey. Hypotheses and
questions that will be addressed by each Task are listed on Table 2. The Task-specific quesraons
will also be used to evaluate several secondm-y hypotheses related to the general hypothesis stated
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ahove. These secondary hypotheses are: a) not all contaminanl.s are equally likely to cause
environmental impacts, because of their variable ambient concentralions, bioavallability, and
toxicity (Tasks 2, 4, 6,7, 9) ; b) Delta species have variable contaminant sensitivities, and
resident species may be more sensitive thm~ standard test species (Tasks 2, 8); c) some Delta
waterways am more likely than others to exhibit toxic concentrations (Task 4-, 5, 12); d)
organisms exposed to ambient chemical concentrations in the field will respond similarly to test
organisms exposed to similar concenU’ations in the laboratory (Task 11); and e} field populations
of invertebrates exposed to elevated ambient contaminant concentrations will respond by
exhibidng decreases in abundance and/or other indications of measurable ecological impact
(Task 11). There are probably other questions that will be answered by the proposed study.
Since we will be adaptive, focusing 0n contaminants, species, and habitats that are shown to be
most at-risk in the Phase I and II activities, new intbmrarion will no doubt be generated.

Our approach is ecosystem based since we will integrate information about pesticide u.~e.
concentrations and exposures in various habitats at various times, sensitivities of resident salmon
and delta smelt food items throughout the study area coincldent with locations of fish life stages.
The proposed Task 11 field studies are an especially strong component of our proposed project.
It is imperative that any laboratory testing be verified and corroborated by a complementary, set
of field studies that demonstrate actual ecosystem linkages and effects. We believe that the
proposed project will be provide a major advancement in understanding about how
contamination is linked to salmon and delta smelt abundances.

Lthkag~ This is a new project that has its origins in several existing monitoring programs
and past research project. Fish abundance data from decades of study by the IEP, research by the
USGSs programs in the Bay-Delta monitoring and studies by SFErs Regional Monitoring
Program, and CVRWQCB studies including Bay Protection and Toxic Clean-up Program. have
all contributed to the contention 1hat species declines and contaminant increases may be linked.
Although each program has produced excellent information, there has not been a comprehensive
effort to sandy the linkages bctwcan fish declines and contamination. The proposed study builds
on previous work. The results from the proposed study will also be useful in the deve!opmem of
monitoring studies, such as CMAR2. Methods devcloped for measurement of pesticides.
toxicity testing of resident species, and Toxicity Idemification Evaluanons may be directly
transferable to a monitoring context.

The proposed project would provide information fundamental m two of CALI~’ED’s primary
objectives: to improve aquatic habitat and ecological function, and to provide good water quality
for all beneficial uses. More specifically, tl~s project addresses aspects of CALFED’s Ecosystem
Restoration Program (ERP) G0als 1, Threatened and Endangered Species. and Goal 6, Aquatic
Toxicity as described in the CALF~D Strategic Plan for Ecosystem Restoration (CALFED,
1999). The project addresses aspects of the ERP’s Strategic ObJectives for the restoration of
spring and fall mn chinook salmon (CALFED ERP, Vol. I, pg. 220 and 222 respectively) and
delta smelt (CALFED ERP, VoI, 1, pg. 194). Achieving the ERP targets for each species’
recovery (salmon, ERP, Vol. 2, pg 26, 28; delta smelt. Vol. 2. pg. 20) would be facilitated by
intbrmation from this project as contaminants is listed th the ERP as a s~ressors for each specms.
and included as part of Stage 1 expectation (salmon) and as CALFED programmatic actions.
The project will al~o address aspects of the Strategic Objectives 2 and 3 for Contaminants/ERP
Vol. !, pg. 506 - 507). The information provided by this project wilk facilitate Target (ERP Vol.
2, pg. 1 I3) by identifying which contaminants source control actions should focus on.
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S*/stem-Wide Ecosystem Benefits. The study is proposed as an integrated investigation of
many contmninants-of-concern throughout the watershed, and will consider many critical species
and habitats in order to identify those at greatest risk. Contaminant transport, thus exposure is
linked to n.moff and flows, as is s~lmon llfe history. Understanding linkages between
contaminants and species in space and time will result in actions that will benefit fish tt~roaghout
the ecosystem. This project will be coordinated closely with any CALFED funded projects
addressing the Focused Action in the current PSP on chronic fish toxicity in order to avoid
duplication and to optimize the h~formation gained from both projects.

Compatibility with Non-Ecosystem Obiectives. The proposed study will support CALFED’s
objectives of providing water of suitable quality to support ecosystem restoration. Information
derived from this project will also assist in decision-making regarrhng reuse of dredged materials
for Delta habitat restoration and flood control projects, and ma~y actions in ~e Water Quality
Program Plan and Watershed Management Program. Itfformation and methodologies derived
from the project will also be available to suppor~ a number of non-ecosystem objectives,
including efforts to ensure reliable water supply, channel maintenance, dredged material disposal,
levee system integrity, water transfers, m~d watershed management. No conflicts with any of
these CALFED objectives m’e expected from the conduct or resnlts of this study.

Third party benefits include the potential for significant economic benefit t~ agriculture and
other Delta-related activities through an enhanced abiIity to focus management action on specLflc
chemicals and high-risk habitats, thereby avoiding costly and time-consuming regulatory efforts
directed at low-risk activities throughout the watershed. In addition, scientists and resource
managers in other regions involved with contaminant issue.~ in freshwater and estuarine systems
will benefit from access to high quality scientific information developed by the proposed study.
Future scientific and monitoring studies, including those envisioned for the Delta, will be abIe to
build on the ehemicaI, toxicological, and ecological data provided.
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TECHNICAL FEASIBILITY AND TI~ING
The strategies, methods, and anaXyses proposed are fiased or~ the extensive experience and

knowledge of the Principal Investigators. The Phase I and II results wilt be used to gt:nerate the
design t~f ~he Phase III studies. The PIs will work with the Pr~iect Advisory Committee
identify the meat efficient and effective methods to apply to the proposed experiments.

For Task 1, USGS has the latest version of the DPR Pesticide Use Report data base and the
technical expertise to do retrievals by watershed, timing, and/or location. For Task 3, Dr.
MacFarlane has conducted some, but not all of the sample and data analysis from a NMFS
project on salmon diets and tissue contan~ination, demonstrating that the work can be done. For
the laboratory testing and analysis To.sks, the participants will use standm.d proteco[s and
variations of those t~r new species (see methods), Chemical verification of cuntaminant
concentrations may involve methods development for some pesticide cnmpounds in cooperation
with manufacturers. The PIs have extensive experience in the design, construcfion, and
operation of flow-through bioassay systems capabIe of generating ambient exposure patterns of a
variety of contaminants (Miller. 1986: Hunt and Anderson. 1989), condueung all phases of TIEs
with a variety of aquatic organisms (Miller et al., 1997: Hunt et al.. In press), development of
innovative approaches for identification and confirmation of toxicity (Bailey et al.. 1996),
culturing new species (Anderson et al.. 1994L protocol development (Hunt et al., 1997 I.
adapting existing toxicity test protocols for new species (Anderson et al.. 1996), and evaluating
interactive toxicity of diazthon and chlorpyrifos (Bailey et al.. 1997), and relating ambtant
concentrations to toxicity Thompson et al.. In press h Collection and maintenance of resident
invertebrate species for bioassays will be challenging, and may not be successful for all species.
However, the Investigator’ experience will be invaluable in finding ways to use species ~br which
protocols do not exist.

CompLimentary sampling strategies using in situ bioassays and standard field methods will be
used in Tasks 11 becat~se no single approach can provide adequate information The Prs have
substantial experience in designing, building and operating self-contained bioassay systems
(Anderson et al., 1999), in conducting bioassessrnents, and field sampling (Thompson, et al..
1997; Kimmerer et al., 1998; Hunt et al.. 1998~. Sirdilarly, a variety of methods will be used in
the Task: 12 ~ssessments. Ecological risk assessment methods and population modeling nrathods
are well developed and commonIy used in environmantal science see methods).

No sampling of endangered or threatened fish species is anticipated. If necessary, salmon life
stages may be obtained from hatcheries, and delta smelt may be obtained from the UC Davis
culture.
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MONITORING AND DATA COLLECTION METHODOLOGY
Since this is not a restoration project, effectiveness momtoring will not be conducted per se.

Instead, the estabhshment of sound quality control practices will be used to evMuate the quality
of the data generated in this study, The QAPP is described below. The remainder of this section
gencraIly describes sampling and analytical methods to be used in this study,

Biological/Ecological Obiectives. The biological/ecological objectives, use of conceptual
models, and hypotheses for this study were stated in the Ecological / Biological Benefits section.
Specific hypotheseslquestiens, mad evaluation approaches proposed for each Task are on Table 2.

Monitoring Parameters and Data Collection Approach.
Aquatic toxicity testing with standard test species will be pertbrmed using sta~adardJzed US

EPA guidelines for acute and chrorfic testing (US EPA 1993, 1994a. 1994b. 1995 I. Sediment
toxicity tests will be also be pertbmled using standardized US EP,~ guidelines tUS EPA 1994c.
1994d), Protocols for toxicity testing with resident species will be adapted from these EPA
guidelines. TIEs will also be adapted froln existing US EPA guidelines (US EPA 1991a, 1991b.
1.992a, 1992b). Chemical analyses of water, se~mant, and/or tissue samples will be performed
following approved US EPA analytical methods~ For ana]ytes reqmrmg increased sensitivity fi.e..
lower detection limits), performance-based methods which have been developed by and are in
current use by the USGS analyticai laboratories will be employed. The Task 12 assessment will
use standard ecological risk assessment methods tSuter et al.. 1993; EPA. 1998). That
assessment together with results of demographic modeling te,g. Kimmerer and McKinnon,
1987), will provide a weight-of-evidance for contamination effects.

Data Evaluation. A Quality Assurance Program Plan (QAPP) will be prepared that will
describe die data quality specifications to be used for all data collected as part of this study. The
QAPP will be ba~ed upon the existing QAPPs that have heeil prepared by the USGS. Regional
Monitoring I~ogram, Bay Protection and Toxic Cleanup Program, and IEp. The QAPP will be
produced and approved prior to any sampling or ~esting.

Project Update Reports will be prepared quarterly for each on-going task and will include s
brief review of the progress accomplished during the quarter, as well as summary tables
deseribthg all QA/QC-validated data generated to date. and a brief description of the activities
planned lbr that task during the following quarter: these reports will follow C~D’s
requirements for reporting format, and subthission dates, ha addition. Annum Progress Reports
will be prepared for the overall project; contents and format of the Annual Progress Report will
mirror the quarterly reports. Other products of dais prql¢ct will include a summary and synthesis
of the Task 1 information review, a G-IS-based world-wide web site. and Final Reports on Task
12 assessment, Task 13 guidelines. Several peer-reviewed publications are anticipated.

Proiect Advisory Cormmttee. A Project Advisory Committee (PAC) will be formed that will
advise the Principal Investigators on al! aspects of the project including technical approach,
validity, feasibility, cost effectiveness, and will facilitate external peer review of project products.
They will review and apl~rove detailed work: plans for each Task and file QAPp prior to any work
being condt~ctod. This oversite function will be especialiy impor~aar ~o this project owing to its
adaptive strategy whereby work plans cannnot be developed until prececding work is completed,
The PAC will be composed of CALFED, agency, and stakeholders representatives tCDFG.
CDPR, State and Regional WQCBs, USEPA. CUWA, DWR. Delta Keeper, pesticide
manufacturers), and other: scientists with expertise in the disciplines reqinred by the project
(analytical chemistry, environmental toxicology, fish. zoop]ankton, benthic biology, ere.).
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Table 2. Summary of Monitoring and Data Collection Information for Sampling Tasks.

Hypothesis/Question to Monitoring Parameter(s) and Data Evaluation
be Evaluated Data Collection Approach Approach

Task 2. What is the Water, similar ill quality to DettaParametric and non-paranmtrlc
toxicity of those waters, will be spiked with statistics will be used for
contaminants of potentialchemicals using standard EPA hypothesis testing and point
concem for which no >rocedures. Static-renewal dose-estimation as per US EPA
1oxicitydataisavailable7response toxicity tests will follow statistical guidelines for each

EPA procedures (1991 ). chemical and species. Chemical
Chemical velJfication of test analyses will be validated as per
eooceatrations will follow the QAPP. Relative toxicities of
amthods described in Zaugg et el. all chemicals will compared
(1995).                         based on these values.

Task 3. Which Existing samples of stomach Stomach content analyses will
invertebrate species are contents will be analyzed for be verified by repeat analysis of
[mpo~ant components ofspecies composition. Samples of10% of the samples. Chemical
avenile Chinook salmonthe food organisms and the analyses of the food organisms

diets, and what are the corresponding fish tissues will beand fish tissues will be validated
aontaminant residue levelsaaalyzcd residue levels of as per the QAPP. Contaminant
[n these rued items and in~ontaminants of concern, residue levels will be assessed as
the consuming fish iotential evidence for adverse
tissues? effects.

Task 4. Sediment Sediment samples from 8 DeltaSediment chemistW will bc
aontem.ination and stations will be collected using compared to sediment quality
toxicity has been, and is standard ASTM procedures, guideline values; porewater
0eing, characterized for Static toxicity tests will follow concentrations will be compared
the Sacramento River andASTM procedures (I997). to federaI!state water quality
San Francisco Bay. But Chemical analyses of bulk criteria. Benthic community
dot for the Delta. Are thesediment and pore water will metrics will be compared to
Delta sediments toxic? follow procedures described in reference site values (Canfield et

Zaugg et el., (1995) aa~d el. 1996). These analyses will be
Anderson et al. (1998). combined in a weight-of-

evidence approach to determine
if (and which) contaminants
found in Delta sediments have
,otential to impaet invertebrate

prey populations important to
key fish species.

I2
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Table 2. Summary of Monitoring and Data Collection Information (continued).
Task 6. How can a       TIE me~hods will be edapted from The TIE methods de,eloped" in
definitive identification of existing US EPA TIE protocol,this Task will be evaluated
the specific contaminant and implemented with resident and validated in intralaboratory
that is causing toxicity bespecies and any newly-ldentifiedstudies. Following validation,
accomplished? ~esticides of concern, the TIE methods will be used to

identity the toxic constituents in
samples of water and sediments
collected from tile field study
sJtes~

task 7. How do natural Various phase-separation Statistical analyses of the
water quality" methods, bioassays, and chemical bioassays will follow US EPA
zharacteristics (e.g., analyses will he employed to guidelines; chemical analyses
:iissolved organic cm-bon)assess the biuavailability of will be in compliance with all
affect the bioavailability ~esficides sorbed to organic QAPP QMQC data validation
3f pesticides? carbon, requirements.
l’ask 8. What is the Key resident organisms will be Parametric and non-parametric
toxicity of contaminants collected from the field or statistics will be used for
3f concern to resident ~urehased from commercial hypothesis testing and point
Delta species, particularlysuppliers, Toxicity tests will beestimation as per US EPA
key food organisms for ~erformed with these organismsstatistical guidelines for each
~almon and delta smelt? for the potential contaminants ofchemical and species. Sensitivity

concern. Test solution of Delta species will be
zontaminant concentrations wiJ.lcompared to contaminant
be verified by chemical analyses,concentrations measured in

DeIta waters and sediments to
determine relative risk of Delta
species to chemfcai
comatmaation.

Fask 9. Laboratory tests Flow-through bioassays will be Comparison of the toxicity
~e typically based upon performed i~ which the information from this task with
*.xposure of the test contaminants of concern are available data on actual
)rganisms to constant metered into the test solutions soconcentrations of the
:oncentrations of the as to provide "pulsed" exposurescontaminants of concern in key
;hemicals in question, characteristic in magnitude and Delta habitats will permit
IHowever, contaminant duration to the actual conditions ~ssessment of real world
concentrations in the realobsel~’ed in the field. ~xposum scenarios. Results
world tend to occur as h’om these studies wilI also help
pulses. How does a 3aide the later field studies.
"puised" exposure to
contaminants affect test
organisms.

13
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Table 2. Summary of Monitoring and Data Collection Information (continued,.
l~ask 10. Ambient water Toxicity tests will be performed The interactive toxicity of the
typically has varying in which the test solutions contain contaminants of concern will be
2oncentrations of varioustwo contaminants of concern at detemained by normalizing the
:ontandnants co-occurring varying propoltions relative to toxicity data to Toxic Units
ta the same sample. Areeach other. Such palrwise (TUs). Cumparison of the
.here any significant comparisons of interactions will .expected TUs, based on
interactions between dieze be performed for several different:nntalrfinant concentrations,
:o-occurring contaminants classes of pesticides (e.g., OPwith the actual TUs observed in
;hat affect their toxicity? pesticides + carbamates, the bioassays

carbamates + pyretl~-oids, eta). will determine if the toxicants
interact to produce additive,
non-additive or synergistic
Ioxicity to the test species.

l~ask 11. Laborato~ tests Based upon the information Water and sediment
3f ambient waters and gathered by the earlier tasks in =oncentrations of the
gediments l~ave iadicatedthis study, specific habitats will be "-ontaminants of concern will be
significant likelihood of identified as being "at-r~sk" due to :letermined and compared to the
:ordcity due to some critical co-occurrences of criticalIoxicity data generated in earlier
:ontaminants at some fish life stages, toxicant-sensitiveparts of this study. Zooplankton
:imes of the year and to invertebrate species, and/or the and benthic community metrics
~ome typea of expected presence of will be compared on a temporal
nvertebrates. Are such contaminants at toxic "before and after") and on a
~tdverse effects actually concentrations. Both on-site (i.e.,spatial (relative to reference
~CCUtTing in the field,? streamside) and in silo, clo~e sites) bases. These analyses will

interval sampling will be ~e combined in a weight-of-
performed to assess the effects of.widence approach to determine
actual conterainant exposures totf contaminants are in fact
natural populations of ~mpacting invertebrate prey
zoopIankton and benthos. ?opulations important to key

~ish species.

I --01 9071
1-019071



LOCAL INVOLVEMENT
Since this project is a laboratory and field sampling project, no private landowners will

be impacted. Field sampling, including the in situ bioassay l~b proposed in Task 11 will be
sioaated on public lands. We do not anticipate any tbdrd patty lmp~cts.

Letters of intent have been sent to the Contra Costa County Board of Supervisors. The
Delta Protection Corrm~ssion, and BCDC (see Attachment)

Public Involvement Plan. If our proposal if funded, and upon approval of detailed study
plans, we will identify and eonmluuicate with local watershed groups a~d conserv~cles in the
regions whe~c ~vc will be Smllpling. We will identi~y an appropriate representative of each
group and establish communication with them about our project. The PIs will actively seek
opporcnnities to present plans and results to public groups Since the San Francisco Bay
Baykeeper is a member of SFEI’s Board of Directors, he will be actively informed, The
Deltakeeper will be asked to participate on thc Project Advisory Committee. We will also
communicate with other major stakeholder programs such as CALFED’s Watershed
Workgroup and Water QuaLity Technical Team, the Sacramento River Watershed Program and
the Regional Monitoring Program. The Pls will write summaries of the project to be included
annually in any of the several environmental science: IEP Newsletter. SFEI’s RMP News. or
the San Francisco Estuary Project’s ESTUARY Newsletter. Our [:’ublic havolvemant activities
will be reported in our Qum’terly Reporis. More technical communications will occur through
presentations at national and regional scientific meetings. The GIS based world wide web site
that will be established in Task 5 will also be an important nleans of ~ommunieation about the
results of this study.
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Fra  cisco Estuary lustitute _

Aprii 14, I999

Supervisor Joe Canciarmlla, Chair
County of Contra Costa
Board of Supmwisors
651 Pine Street
Martinez, CA 94553

Dear Supervisor Canciamilla:

Per instructions stated in the CALIZED Bay-Delta Program, February I999
Proposal Solicitation.Package, this letter serves to notify you of our intet~t to submit the
project proposaI, An Evaluation of the Effects of Pesticides and other Contaminants on
the Fishery Food Chain Resources of the Sacramento-San Joaquin River Basins a~td the
San Francisco Estuary atzd Development of Pesticide Monitoring Guidelines.

If you have any questions, please contact me

Very truly yours,

Marg
Executive Director
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San Francisco Estuary Institute

AFril 14, 1999

Robert Tufts, Chair
San Francisco Bay Conservation

and Development Commission
30 Van Ness Avenue, Room 2011
San Francisco, CA 94102

Dear Mz. Tufts:

Per insu’uctions stated in the CALFED Bay-Delta Program, February 1999
Proposal Solicitation Package, tttis letter serves to notify you of our ~tent to subffdt the
project proposal, An Evaluation of the Eff, cts of Pesticides and other Contaminants on
the Fishery Food Chain Resources of the Sacramento-San Joaquin River Basins and the
San Francisco Estuary and Development of Pesticlde Momtoring Guidelines.

If you have any quest.ions, please contact me.

Very 7uly yours,

ivlargare6.R. Johnson
Executive Director
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San Francisco Estuary lustitute ~~ ~~~

April 14. I999

Margit Araxnbum_ Director
Delta Protection Cornm~a~ion
14215 River Road
P. O. Box 530
Walnut Grove, CA 95690

Dear Ms. Aramburu:

Per instructions stated in the CALFED Bay-Delta Program, February 1999
Proposal Solicitation Package, this letter serves to notify you of our intet~t to submit the
prqee~ proposm, An Evaluation of the Effects oF’Pesticides and other Contaminants on
the Fishery Food Chain Resources of the Sacram~ ~to-San loaquin River Basins and the
San Francisco Est~tary and Developmen~ of Pesticide Monirorit~g Guidelines.

If you have any questions, please contact me,

Very truly yours,
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San Fra.cisco Estuary Institute

April 14. 1999

Dennis M. Barry, AICP. Director
County of Cootra Costa
Community Development Depanmem
651 Pine Street
North Wing - 4TM F!oor
Martinez. CA 94553

Dear Mr. B arty:

Per instructions stated in the CALFED Bay-Delta Program, February 1999
Proposal Solicitation Paokage, thi~ letter serve~ to notify you of our ir~tent to submit the
project proposal. An Evaluation of the Effects’ of Pesticides and other Contaminants on
the Fisher3 Food Chain Resources ofthe Sacrarnento-Sa~ Joaquin River Basins and the
San Francisco Estuary and Development of Pesticide Monitorin~ Guidelines.

IX" you have any quesuons, please contact me.

Very trnty yours.

Executive Director
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COST
Total ensts for each Task are shown an Table 3. Several Investigators (and their

respective staffs) may participate in each Task (See Table 1)~ Work by at1 Investigators except
Dr. Thompson will be tta’ough sub-contracts with SFEI. Therefore, some tasks have no costs
other than subcontract costs.

Because of the adaptive nature of our approach, it is not yet possible to detem~ine the
exact details of most Taska, ~ncluding tbo exact costs for each thvestigator. However, we have
provided the billing and overhead rates tbr each of PI. If our proposal is funded we will
provide much more detailed work plans and cost break-downs to the TRP and CALFED for
their approval before any work in conducted.

Table 4 shows the total budget broken into quarterly amounts over the three-ye~
duration of the project. Please note the tasks Lotal to $2,386,000, there is a five percent
contracting fee of $109,770 which brings the total budget to $2,495,770. This conlracting fee
will also be spread evenly over the period of the contract.

Table 5 lists the billing and overhead rates for sub-contractors with notes justil~ing any
overhead calculation over 25%. The overhead rates for SFEI is covered in Table 5, contd.

Table 6. indicates the Projected Timeline of Ihe project.
The total costs for each Task have been careftflly considered and represent our best

professional judgment about the optimal amount and kinds of work and associated costs.

16
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Institute
Direct Direct Material Misc. and Overhead

T~k Labnr Salary Service and other and Total
Hours and Contracts Acquisition Direct Indirect Cost

Benefits Costs Costs Costs
Task 1 1,755 30,274 118,500 11,226 160,000
Tagk 2 91,000 91,000
Task 3 95,000 95,000
Task 4 - , 58,000 58,000
Task 5 127 6,055 74,700 2,245
Task 6 - ’ 187,000 187,000
Task 7 - , 208,000 20g,000
Task 8 332~000 332,000
Task 9 166.000 166,00~
Task 10 166,0~3 166,000
Task 1 t 2,238 60,549 539,000 22,451 622,000
Task 12 633 30,27~- 118,500 11,226 160,000
Task 13 127 fi,(~55 41,700 2,245 50,000
Task 14 !22 5,836 2,1~4 8,000

Subtolal 5,001 139,043 2,195,400 51,557 2,386,000

Fee 5% 109,7713 109,770

Tntal 5,001 139~[143 2~305,170 51,557 2,495,770
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Table 4. (

Qtha~erly Qu.q~rly Quarterly Quarterly Qtharterly Quarterly Quarterly Quarterly Quartcrly Quar~e~y Quarterly Quarterly
Budget Budget Budget Budget Budget Budget Blldget Budget Budget Budget Budget Budgct Total

Task Oct - Dec Jan - Mar Apt- $un Jul - Sep Oct - Dec Jan - Mar Apt- Jun Jul - Sep Oct - Dec Jan - Mar At~r- Jun Oct- Dec Budget
1999 2000 2000 2000 2000 2001 2001 2001 2001 2002 2002 2002

Task l 40~000 401000 40.000 40,000 1601000
Task2 301333 30~333 301334 91~000
Task 3 2317~0 23i730 23~750 23,750 951000
Task 4 191333 19~333 191334 581000

Task 12 80~000 80.000 ] 60¢000



Table 5. San Francisco Estuary Institute/Sub Contract.~ Billin~ Rates/Overhead
Average

Name of Organization Billlng P.ate Includes % Noie
Individnal Name Overhead

Kath~ Kulvila U.S. Geolo~ic,:d Sut~ey 50 96% Note 5
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Table 5. contd.
SFEI INDIRECT CHARGES

Indirect costs overhead) are applied according to a Cost Allocation Plan that is submitted to US EPA on an
annual basis, pursuant to Circular A-1~2.

Indirect costs are char~ed at 37.08 % of direct salary and benefits.

Types of expenses dxarged as indirect:

Costs other than salary
audit
bank fees

office supphes
payroll service
ohone, including [SDN and data lines

purchase of ~mall equipment (under $500)

routine and incidental postage, faxes, etc.(large mailings billed)

specialized software license~ for GIS. data management, etc.

marl~tingtproposal writing

program oversight

Separate from labor overhead, a subcontracting fee of 7% of subcontract charges is normaliy applied. ThLs charge
provides for accuunting, project tracking antt reporting, and auditing of funds

I --01 9081
1-019081



Table 6. Pr~ t Timeline.

YEAR 1 YEAR 2 YEAR 3

Oct. i999 Oct. 2000 Oct. 2001

T~k 1

Task 7 I

Ta~k I1 [
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COST-SHARING
The following funding has been tentatively approved pending funding of this project.

gntT"ty Cash ($) lu-Kind Status Total ($) Footnote
($~

Dow Agro-Sciences 150,000 45,000 Tentative 195,000

Novartis 0 45,000 Tentative 45,000 2

CUWA 105,000 15,000 Tcntadve 120,000 3

Various (to be 50,000 50,000 Speculative 100,000 4
determined)

TOTAL 305,000 155,000 460,000

1. Total funding for 3-year project to be provided in equal yearly installments pending
development of peer-revlewed project work products. In-kind servioes include analysis
of sediment and water samples for chlorpyrifos and funding for outside peer review.

1. 2.    N-kind work for analysis of sediment and water samples for diazinon.

3. Cash will be provided in equal yearly installments. Year 1 funding approved: Years 2-3
funding is tentative pending CUWA Advisory Bom’d approval

4. Pending project approval, the project participants pIedge to secure additional cash
($50,000) and in-kind services ($50,000).

It1 addition, the proposed project has iinkages with previously conducted, on-gomg or future
approved projects that provide the following in-kind cost sharhag:

USGS will assist in sampling of .bed sediments and analyzing them for currently
used pesticides ($18,000 in salaries and supplies). This project overlaps existing
USGS fate and transport studies in the Delta 1575,000 in salaries over 3 years).

2. SFEI projects includfug tbe Regional Monitoring Program sampling rff water.
sediment and bivalve tissues in the study area 3 ume~ armually ($332.500 in salaries
aud supplies), and the Episodic Aquatic ToxiciLy Pilot Study at Mallard Island
($107,500 in salaries and supplies).

3. NMFS h~s collected salmon stomach contents and plankton during 1995-98 at a cost
of approximately $4 t 0,000. These samples will be analyzed as part of this project.

4.Delta Keeper and Bay Keeper have offered to supply cost~ and personnel to assist in
sampling as needed throughout this project

18
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APPLICANT QUALIFICATIONS
The Principal Investigators (PIs) that will participate in this study form a multidisciplinary

teanl of recognized experts in ctmtanfinant chemistry, toxicity, estuarine ecology, and sal~on
biology in Ihe B~y-Delta. Several of the investigators are members o f the I]EP Contaminant
Project Work Team that developed Issue Papers about toxicity attd pesticides.

Tile San Francisco Estuary Insti(utc (SFEI), a private non-profit organization dedicated to
providing scientific information for Estuary management, will manage and administer this
prqiect through sub-contracts to each Investigator. SFErs success with the San Francisco Estuary
Regional Monitoring Program (RMP) has demonstrated their ability to manage large programs
with numerous (74) agencies.

Brian Anderson holds an MA fi’om the Moss Landing Marine Laboratories and has been a
Research Specialist with the Univarsity of California at Santa Cruz since i985. He has served as
lead scientist on numerous aquatic toxicology projects for the California State Water Resources
Control Board, the Califomia Regional Water Quality Boards. CDFG. EPA, and NOAA. and is
cantenfly a PI fbr sediment toxicity for the RIMP. He has developed short-term c~onic toxicity
test protocols for a number of marine and estuarine species ~.s part of the SWRCB’s Marine
Bioassay Project and as p’ar~ of the State’s Bay Protection and Toxic Cleanup Program. and has
published many papers on the results of those studies.

John Hunt holds a MS degree from the Moss Landing Marine Laboratories. and ttas been a
Research Specialist with the University of California, Santa Cruz for the past 15 years. He has
authored numeruus peer-reviewed journal articles and reports on short-term chronic toxicity test
development with mysid crnstaceans and other species, sediment quality assessment in a variety
of estaarine environments, and watershed investigations of sources and causes of aquattc
toxicity. Protocols authored by Mr. Hunt and Mr. Anderson constatute four of the seven included
in the EPA west coast toxicity testing methods manual. He is currenuy thvolved in sediment
toxicity identification evaluation studies in the Sacramento-San Joaquin Delta. and TIE-based
watarshed studies in the Salinas and Pajaro Rivers. funded by the California State Water
Resources Control Board, Regional Water Quality Control Boards. the Department offish and
Game, US EPA, and NOAA, and is a PI for the RMP.

Dr. Wlm Kimmerer is a Senior Research Scientist at San Francisco State University’s
Romberg Tiburon Center. His research has included fine influence of predation on commtmJ.ty
structure, population dynamics of zoopladicton and fish, the interaction of plankton with their
physical environment, and the influences of human activitie~ on coastal marine environments.
and has published numerous peer reviewed papers on those tuplcs. He has been very active in
CALFED activities over the past several years. He was a member of the CALFED Strategic
Planning Core Team, and Chaired the CMARP System Productivity Workgroup. He was a
Principal Investigator for the IEP Entrapment Zone Study and is the chairman of the IEP’s
Estuarine Ecology Team.

Dr. Kathr~,rn M. Kuivila is a research hydrologist at the Water Resources Division of the
U.S, Gcological Survey in the California District Office in Sacramento. California. Her primary
focus of research is on tt~e transport, degradation, and fate of orgamc contaminants, particularly
pesticides, in the San Francisco Bay Estuary. Her research efforts have contributed greatly to
understanding riverine pesticide inputs, transport of pesticides during high flow events, and
degradation of pesticides within the estuary. She has coIlaborated on other projects with the
Central Valley Regional Water Quality Control Board, California State Water Quality Control
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Board, Interagency Ecological Program, U.S. EPA. and California Departmem ofFish and Game.
She is a member of the IEP Contaminm~ts Project Work Team. Dr. Kuivila will coordinate the
trace organics analyses for the proposed Tasks.

Dr. R. Bruce MaeFarfane is a Reseoa-ch Fishery Bidioglst with the National Oceanic and
Atmospheric Administration, National Marine Fisheries Service. Southwest Fisheries Science
Center, Santa Cruz ~’ Tiburon Laborator) in Tibumn. He is s principal invesngator of research on
the physiology, biochemistry, and ecology of marine and anadromous fishes. His research
addresses funclional relationships between fishes and their cnvimnmem using an integrated field
and laboratory experimental approach. Currentiy, his research focuses on the interannual
variahility of growth and development of juvenile salmonids in ~he San Francisco Estuary and the
influences of environmental factors.
Dr. Jeff Miller is President of AQUA-Science. an enwronmental ~oxicology consulting company
located in Davis, CA. He has over 20 years of experience dit~cling large-scale laboratory and
field projects involving acute and chronic bioassays with over 14 freshwater, estuarine and
marine species for NPDES dischargers, private clients including major steel and pesticide
companies and for CSWQCB, USEPA and USFWS He has developed many innovative
Toxicity Identification Evaluation (TIE) approaches facin~ng chemical toxicity fingerpnnung
and antibody-mediated TIE procedures, methods to assess the interactive toximty of pesticides.
TIE procedm~es, and application of TIE methods to West Coast aquatic species. He is s member
of the IEP Contaminant Effects Teaan, an instructor for USEPA on effluent TIE methods a~d has
developed and taught advanced TIE workshops at local and national scienti£’tc meetings, and has
authored many peer-reviewed papers in the area of environmental toxicology.
Dr. Scott Ogle is the Research Director at Pacific rico-Risk Laboratories in Martanez. CA. For
the past 15 years, Ins research has focused on factors affecting toxicity and bioaccumuladon of
pesticides, per.roleum hydrocarbons, and ~netals to ’algae, invertebrates, and fish. His current
research activities include evaluation of contaminants and toxicity in ambient waters and
stomlwater runoff in the San Francisco Estuary system. He ’also directed an assessment of
sediment toxicity in the Delta, and has directed or participated in numerous projects
encompassing all of the standardized EPA and ASTM test procedures as well as projects
involving development of new testing, procedures for new species, and is a member of the
Contaminant Effects Team~

Dr. Bruce Thompson is the Senior Scientist at SFEI with expertise in contamination in the
estuary, sediment toxicity, and bentPaic ecology. He has had over 17 years of experience working
on contaminant effects on benthic organisms and. monitoring program design, and has published
numerous peer reviewed papers on those topics. He was instrumental in the successful star~-up
of the RMP in 1993 and served as Program Manager through 1997. He i s a member of the IEP
Management Team, Contaminant Effects Team. Estoarine Ecology Team. chaired the Bay-Delta
Contaminants Monitoring Workgroup of CMARP. and served an the state’s Bay Protection and
Toxic Clean-np Program Scientific Review Comamttee. Dr. Thnmpson will coordinate the
administration and management for the Project through SFEI.
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BUDGET INFORMATION - Non-Corlstruction Programs

(a)                  (b)                (c)               Id)
$            $

5.
Tolals                                 $                   $

Object Class Categories GRANT PROGRAM, FUNCTION OR ACTIVITY Total

a Personnel $ 116,892 $ $ 116,892
b. Fr;nge Bul~ehts 22,151 22, 151

e. Supplies

f CoIIbactual                          2,305,170                                                            2, ~ 05, l~7~Q

I. Total Direct Char0e$ (~um of 6a 6}0

J. lad~recl Charges 51 , 557 51 , 557

$ $





NONDISCRIMINATION COMPLIANCE STATEMENT

: SAN FRANCISCO ESTUARY INSTITUTE

The company named above (hereinafter referred to as "prospective contractor") hereby certifies, unless
swcifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relaling to reporting requirements and the
development, implementation aad maintenance ofaNondiscrimina~ion Program. Prospective contractor
a~ees not to urfla~vfidly discriminate, harass or allow harassment against any employee or applicant for

employment because of sex, race, color, ancestry, religious creed, national origin, disability (kncluding
HIV andAIDS), medicalcondition (cancer), age, marital status, denial of family and medical care leave
and denial of pregaa~cy disabLlity leave.

I, the o.ff~cial named below, hereby swear that [ a~n duly authorized to legally bind the prospective

contractor to the above described certification. [ am fully aWare that this certifican’on, ~xecuted on the
date and in the county below, is made under penalty of pedury under the laws of the State of Californkz

E xeQ,u t.;t ±re D±rector

San Francisco Estuary Institute
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ASSURANCES - NON-CONSTRUCTION PROGRAMS

reducing ~his burden, to Ihe Office of Management and Budget, Paperwork Reduction Project (0348-0040), Washington, DC 20503.

IPLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET,I
ISENDIT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. " I

&warding ~gency Further, certain Feder£1 awarding agencies may r.=quire applicants to c~rZ!f~? t3 ~dd~tional assurances. If such
i~ the case, you will be no{itied.

AS the duly aulhorized representative cf the applica~b 1 certify that the applicant:

i. Has tPe {egal authority to apply for Federal assistance Act of 1973 as amended (29 USC §794), whJca
z=nd the institutional, managerial add financial caoability prrhib[ts d~scrlmina~ion on the basis ol h~ndica#s; (d)
(;ncfL~di~g fur~ds sufficient to pay the non.Federal share the Age Dis~rimlnation Act of 1975, as amended (42
of project cosl) to ~nsure proper planning, management U.S.C. §36101 6107), which #roh[bits discrlminatlcn
and comple~ion of {be project described {n [his on the basis of a~ce; (e) the Orug Abuse Office and
application. Treatment Act of 1972 (P.L. 92-255), as amended,

relatin$ to nondiscrimination on the basis of drug
2. Wit! give the awarding agency, the CemotrolJer General abuse; (f) the Comprehensive Alcohol Abuse and

through any 5uthorfzed representative, access to and Ac: of 1970 (P.L. 91-616), as amended, relatlng to

documents r~lated Io the award; and will establish a alcoholism; (g) 33523 and 5~Z7 Of the Public Health
prooet accounting system in accordance with generally Se-~[ce Act of 1912 (42 U.S.C. 33290 dd-3 and 290 ee

and drug abuse patient records; (h) Tit~e VIII of the
3. Will establish safeguards to prohibit employees from Civil Rights Act of ~,#68 (42 U.S.C. §§3601 el 8eq>, as

conflict of interest, or personal gain. nond]scriminatier, provisions in the specific statute(s)
under which application for Federal a~slstance [9 being

4. Wil! initiate and complete the work within the appiicable made; and, (j) the requiremems of any other
time frame a~er receipt of approval ~f the awarding nor~discrimin~tJon sta~ule(s) which may apply to the
agency applicabon.

5 Will comply with the tntergovernrnentaJ PersonnelAct of 7. Will comply, or has already complied, with the
1970 (42 U.S.C. §34728-4763) relating to prescribed requirement8 of Title~ I[ and III ol the Uniform
standards ~or medt systems for programs funded under Relocation Assistance and Real Properb/ Acquisition
one oi the 19 statutes or regulations specified in Policies Act of 1970 (P.L. 91-646~ which provide for
Apper~di~ A of ORM’s Standards for a Merit System of 1air and equitable treatment of persons displaced or
Persdnnel Adminisl~atJon (5 C.:R g00, Subpart F). whose ;drspe~! is acquired as a resull of Federal ~r

feder~!ly assisted programs These recuiremen;s apply
6. Will comply with aJl Pederal statutes relating to t~ all interests in real property acquired !or project

(a) Till.= Vl of th@ ~,ivil Rights Act of 1964. (PL. 88-352) purchases.

or ~ational origin; (bi Title ix oi ~he Education 8. Wi!l comoly, as applic~.ble, with provisions of the
Amendments et 1972,#.s amended(B0 US.C §§lOB1- Hatch Act (5 U.S.C. §31501-1508 and 7324-7328)
1683, and I ~8=-1686), which 3rohJbits d[scrimlnation on which limit the political activit;es of employees whose
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